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Dale in 1906 recognized the sympathoIytie ac- 
tivity of crude extracts of ergot as well as their 
property of direct stimulation of smooth muscle, 
including that of the blood vessels (1). Despite 
their sympatholytic effects their direct vasocon- 
strictor action prevented significant lowering af 
arterial pressure. 

Later chemical pllrificatiou of the crude drug 
resulted in the isolation of five alkaloids: ergot- 
amine (2), ergobasine (3), ergokryptine, ergocor- 
nine and ergocristine (4). The basic chemical 
structure of these compounds was clarified by 
Jacobs and Craig (5) who demonstrated the pres- 
ence of lysergic acid in all of the alkaloids (6). 
By hydrogenatin, m  the reducible double bond of 
the lysergic acid component of four of these alka- 
loids, St011 and Hofrnann (7) in 1943 produced a 
new series of compounds, dihydroergotamine, di- 
hydrocrgocristine, dihydroergocornine (DHO- 
lS0) 5 and dihydroergokryptine (DHK-135) .5 
Pha~acologi~ studies in animals (8) indicated 
that these modified compounds have enhanced 
sympatholytic and adrenolytic properties but little 
or no direct constrictor action on smooth muscle. 
In addition, they are hypotensive, this effect be- 
ing mediated at least in part via the central nervous 
system (9). In man DHO and DHK in non-toxic 
doses have sympatholytic and hypotensive prop- 

1 Supported in part by the Squibb Institute for Medical 
Research, New Brunswick, New Jersey, Sandoz Phar- 
maceuticals, New York, New York, and the Dart FOUR- 
dation, Los Angeles, California. The drugs used were 
geierously supplied by C. Henze, M.D., of Sandoz Phar- 
maeeuticals. 

2 Present address, Georgetown University Medical 
Center, Washington, D. C. 

3 Fellow, Life Insurance Medical Research Fund. 
4 On leave of absence from the Mary Hitchcock Memo- 

rial Hospital and Dartmouth Medical School, Hanover, 
New Hampshire. 

5 Hereinafter referred to as DHO and DHK respe’c- 
tiveif. 

erties (10-12 j. Because of their possible value 
in the treatment of essential hypertension and 
peripheral vascular disease a further clarification 
of their hemodynaniic effects in man was under- 
taken. 

MATERIALS AND METITODS 

The subjects were patients, mostly hype&t&e, ad- 
mitted to the wards of the Massachusetts Memorial 
Hospitals. The methods used in this investigation were 
essentially the same as those described in a previous 
communication (13). DHO was administered by in- 
travenous injection in a solution of sterile water con- 
taining 0.5 mg. of active substance per cc. Unless other- 
wise indicated arterial pressure was measured contin- 
uously with a Hamilton manometer (13). 

RESULTS 

I. .Yympatholytic Eflecfs 

a. .~~~~~~~atltet~c Yns~j~ssor Rcspons~s 

Certain vasopressor responses usually abolished 
or diminished after surgical sympathectomy (14) 

TABLE f 

. Effect of DHO on the responses to the Valsalua maneulrer 
- -- 

Corltrof After dihydrwrgwarnine 
-- 

Patient --- 1: Arterial ~rwure Arterial pressure I 

Ba%l After 
vaisaiva 

---- 
n,m. lip mm.  HE 
230/130 256/140 
310/150 330/170 
246,012 248/108 
200/116 260/154 
lSO/SS 192/88 
220/120 2201132 
184/100 264/152 
280,‘lSO 360/190 
ZOO/l28 244/140 
192190 238/110 
165/100 218/125 

over- 
shoot* 

45 
:; 
3; 

BaSd After 
VZlkKdW3 

~--- 
mtn. He ?nM. l?p 

184,038 180/90 
238/X14 216/108 
2401110 
188/100 

230,010 
188/98 

160/74 
208/105 

150/72 
206/100 

172/98 19O/llO 
208/130 
150/100 

200/120 
130/80 

202/92 
142/84 

202192 
12a/so 

over- 
shoot* 

0 

* Calculated from the “mean“ (one-half the sum of the 
systolic and diastolic) pressure. 

t Following bilateral lumbodorsal splanchnicectomy two 
years (J. D,) and two weeks (F. I’.) respectiveIy. 
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FIG. 1. OFIQXL RFSORDS OF THE SYSTEWC (FEXORAL) AND PULMONARY ARTERIAL 

PRESSURE DURING THE VALSALVA MANEUVER BEFORE AND AFTER THE 
INTBAVENOUS ADXXNISTRATION OF 0.4 MC. OF DIHYDRO- 

ERGOCORNINE IN PATIENT F. S. 
In the control period there was a marked overshoot of the systemic, but not the 

pulmonary arterial pressure foltowing the release of the expiratory effort. After 
d~~ydr~r~~orni~ the overshoot of systemic pressure was completely abolished. In 
the respiratory tracing inspiration is down. 

were completely blocked or definitely inhibited maintenance of Arte&l Presswe Dwing Ortho- 
after DHO. These included : stasis and the Uverskoot on Tiltback 

The V&&a Overshoot 

After the intravenous administration of DHO 
there was complete abolition of the pressor re- 
sponse to the VaIsalva maneuver in ten, and 
marked inhibition in one of 11 patients tested 
(Table I, Figure 1). The suppression of this 
vasopressor response developed gradually so that 
complete abolition did not occur until ten to 20 
minutes after the intravenous injection of the drug. 

After DHO three of four patients with uncom- 
plicated essential hypertension manifested varying 
degrees of orthostatic hypotension (Table II) 
while the fourth developed collapse two and one- 
half minutes after being tilted to an angle of 75”. 
Two other hypertensive patients who had under- 
gone Iumbodorsal splanchnicectomy (J. D. and 
F. T., Table II) and one normotensive patient 
with hyperthyroidism (V, C.) had greater postural 
hypotension after than before the drug. Tn all 

c 

I 

Patient 

M. I. 
-- 

190/88 204/94 2 
I 

14 192/90 

l Wyperthyroidism-normotensive. 
t Post-sympathectomy. 

Control 1 

130/68 
240jl10 
1 so/s5 
220/122 
203/108 

mm. Hg 

138/68 
210/100 

After DHO 

After four minutesin 
upright position 

at two and 
one-half 
minutes 
170192 

pn cenf 

11 

x 
28 

Bradycardia 
(collapse) 

6 0 
.L- 
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TABLE III 

Effect of DHO on the tes@nses to the cold pressor test 

Patient 

Contro l After dihydrwrgocornine 

Peak Peak 
Ba%d In- 

=;sopy&= crease* Basal In- 
re;oq;F crease* 

---A--- 
m  

mm. Hg mm. Hg 
w  

cm1 mm. Hg mm.Hg cenl 
218/140 240/156 10  160/82 170/90 7  
230/106283/126 22  2341108  
160/80 195190  150/76 

230/115 1  
19  

178/91 
168/80 

186196  2141117  18  188/95 
1; 

170/90 194/104 15  150182  93174  132194  35  101/79 160/87 120194  1; 

113/81 124/94 12  105/79 112/90 170/109202/122 16  155199  166/116 1: 
199/129228/142 9  1951127  206/138 7  

I 
*Calculated from the “mean” (one-half the sum of 

systolic and  diastolic) pressure. 
t Two years following bilateral lumbodorsal  splanch- 

nicectomy. 

cases the vasopressor overshoot which normally 
occurs on tilting quickly from the erect to the 
supine .position was completely abolished by the 
drug. 

The Cold Pressor Response 

This response, which is inhibited after clibena- 
mine (15)) tetraethylammonium chloride ( 16)) 
continuous caudal (17) and high spinal anesthesia 
(18). was partially inhibited in all nine patients 
tested after as compared with before the adminis- 
tration of DHO (Table III). 

b. Digital Thermometr ic aftd Plethysmographic 
Responses 

Of six patients examined in a room maintained 
at 72” F  only one e xhibited a significant rise in 
the temperature of the fingers and toes following 
the drug. On decreasing the room temperature 
to 68” F  ‘the temperature of the digits in this sub- 
ject fell precipitously to below pre-drug levels. 
By contrast in three cases examined at a room 
temperature of 78” F  after a  control period of more 
than dne hour the intravenous injection of DHO 
was followed by marked elevations of skin tem- 
perature in the digits. Thus, vasodilatation as in- 
dicated by rises in skin temperature following 
DHO appeared to be weak and to depend partly 
oq the temperature of the environment. 

Digit plethysmograms were recorded in four 
patients before and alter DHO 180. The pulse 
volume in both fingers and toes increased after the 
drug in all four cases, and in three increased 
markedly. Ke-examination of one of these pa- 
tients seven hours after the clr~~g had been adminis- 
tered revealed a persistence of the marked increase 
in pulse vohtme (Figure 2). Refles vasoconstric- 
tions to “noxious” stimuli (ice, deep breath) were 
abolished in one case, inhibited in one. (Figure 2) , 
and unaffected in one case. In the remaining sub- 
ject reflex vasoconstrictions after ice, but not after 
deep breath, were abolished. The normal phasic 
variations in digital volume were not significantly 
inhibited in any one of these subjects. 

IT. Blood Flop Through Varioits Areas 

Blood Flow Through the Forearun a.nd Leg  

The changes in blood flow in the l imbs with the 
circulation to the hand and foot excluded (13) 
were determined before and after the intravenous 
administration of DHO in 11 hypertensive patients 
and three normotensive subjects. In the six pa- 
tients who exhibited the greatest reduction in ar- 
terial pressure (Table IV), the mean decrease in 
arterial pressure was 10.9 per cent while the mean 
increase in blood flow was 21.3 per cent in the 
forearm and 10.8 per cent in the leg. Thus, 
peripheral resistance usually was definitely de- 
creased in this group. 

However, the average changes in the hyper- 
tensive group as a whole were not as marked. 
The mean blood flow in the forearm increased 
slightly (8.3 per cent), from 3.44 cc. per 100 cc. 
limb volume (range 1.68 to 6.51 cc.) to 3.66 cc. 
(range 1.43 to 7.80 cc. [Table V] ). In the leg 
the mean blood flow also increased 5.4 per cent, 
from 3.31 per 100 cc. limb volume (range 1.94 to 
5.61) to 3.44 cc. (range 1.66 to 6.20 cc:). The 
mean arterial pressure exhibited an average de- 
crease of 8.7 per.cent (range 1.3 to 19.4 per cent). 

Although in most instances peripheral resistance 
decreased there were certain exceptions. In some 
cases, the blood flow decreased as the arterial pres- 
sure fell. Frequently, the maximum increase in 
blood flow in the extremities occurred before or 
after the arterial pressure reached its minimum, 
and blood flow changes in the forearm and leg 
often did not occur synchronously or even in the 
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TABLE IV 

De&led data an effecls of dihydroergocorninc on the arlerial pressure and the blood flow in 
forearm and leg qf the patients who exhibited significant reduclions in arterial pressure = 

I After DHO-180 Chttd 

Blood flow 
cc./100 cc. 

limb volume 

Blood flow 
cc./100 cc. 
imb volume 

CX.e 
no. 

‘atient &d dingnosi~ Per cent change 
in blood flow 

Arm LW 
~- 

- 1.2 - 
- 7.0 - 
+ 10.9 - 
-- 
+ 11.3 + 7.8 
+ 14.4 +10.9 

Dose 

-- 

CZ 

AllIl 
--- 

2.03 
3.31’ 

-- 
J&I 

- 
- 

!39/137 4.20 4.18 
!38/129 4.62 4.58 
!39/129 4.7s* 4.61* 

-- -- 
175/110 1.89 

169/102 1.82 

L70/109 1.68* 

2.50 

2.46 

2.46* 

L60/94 2.39 2.41 

147/96* 2.24* 2.2a* 

143/129 

SO/129 
152/135 

2.53 2.76 

2.03 2.27 
2.11* 2.41* 

-- -- 
2.33 1.86 

2.31 
2.21* 

1.99 
1.94* 

- 

Arm 
~ 

- 
LeR - 

3.27 
3.08 
3.67 
- 

::9; 
- 

- 
- 
- 

- 
4.97 
5.11 
- 

- - 
1.51 2.20 
1.43 2.22 
1.52 2.18 
2.02 2.76 
1.97 2.94 
1.67 2.52 

- 
‘e 

-- 

-- 

-- 

-- 

-- 

-_ 

- 

-- 

i 

-- 
i 
i 
i 

-- 
1 

I 

t I 
t- 

-_ 
I 

1 

-- 

t 1 
l- 

-- 

- 

1 

2 

-i- 

-T 

-7 

--z 

- 

L. K. 
Essential 

hypertension 

7 167/132 
35 
90 

I 163/112 I 
- 

-19.4 
166/119 - 

----I ----L------ 
A. D’I. 

Essential 
hypertension 

malignant phase 

8 21.1/118 - 
11 213/115 -10.9 
- - 

L 

- 

-_I- 

- - I -- 
- 10.1 -10.6 
- 14.9 - 9.8 
- 9.5 -11.4 
+ 20.3 +S2.2 
+ 17.3 j-19.5 
- 0.6 + 2.4 

-- 

+ 1.8 -23.7 

c. M. 
Essential 

hypertension 

0.25 

0.25 ai 
34 mir 

utes 

0.3 

0.3 

!g;; 
utes 

6 163/99 - 
17 157/101 
30 155/95 -10.4 
53 155/98 - 
63 152/96 -11.1 
74 M/99 - 

--- 
7 141/90 - 

12 139188 
26 135187 --8.6 
44 141/91 - 

~_I__-- 
7 227/128 - 8.3 

12 238/133 - 
29 228/127 
39 231/127 --7.5 
44 229/129 - 7.5 
60 235/135 - 

2.39 
2.38 
2.12 
2.28 
- 
2.86 
3.58 
3.86 
4.38 
4.67 
5.01 
- 
1.86 
2.19 
2.55 
3.09 
- 

1.88 
1.66 

::;: 

L. LeL. 
Essential 

hypertension 

L. LeC. 
Essential 

hypertension 

3.35 
3.96 
3.85 
4.38 
4.48 
4.68 
- 
1.89 
1.90 
2.16 
2.28 
- 

------I ---.-I-_ 

R. I. 
Essential 

hypertension 

5 175/105 
2.5 153197 -7.4 
47 153/97 - 7.4 
62 155/97 - 

I - 
* Last control determinations. 

from these data. 
Post-drug per cent changes in mean arterial pressure and blood flow are calculated 

Values for maximum per cent change in mean arterial pressure correspond with other post-drug data 
on same line. 

same direction. Similar inconstant changes in 
blood flow were observed in three normotensive 
subjects (Cases 12-14, Table V). 

Estimated Hepatic-Portal Blood Flow 

The effect of DHO on the estimated rate of 
hepatic-portal blood flow was studied in four hyper- 
tensive patients (Table VI), all of whom reacted 
with substantial reductions in arterial pressure. 
In the first patient (F. A.) blood flow was re- 
duced in each of the first three measurements after 
DHO, but in the fourth had returned to the con- 
trol range despite a continued moderate reduc- 
tion of pressure. The second patient (J. C., 

Table VI, Figure 3), five minutes after receiving 
DHO, had a blood flow rate still within control 
range in the presence of a considerable reduction 
in arterial pressure, but in all five subsequent ob- 
servations’ during the ensuing 88 minutes had a 
proportionately greater reduction in flow than in 
pressure. The third patient (C. B.) resembled the 
first, while the fourth (C. R.) was similar to the 
second, except that at 24 and 36 minutes after 
DHO was given he developed collapse with a 
blood pressure of 86/50 mm. Hg. There was a 
spontaneous recovery and the pressure became 
stabilized at approximately 104/60 mm. Hg. 
When the effects of DHO had been observed for 
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more than an hour in this patient, an intramuscular ductions in.hepatic-portal blood flow following in- 
injection of ephedrine sulfate (33 mg.) was given jection af DHO, the maximal fall from the average 
and was followed by an increase in both hepatic- control level being 37, 73, 61, and 58 per cent, re- 
portal blood flow and arterial pressure (Table VI). spectively. These Fvere greater than the correspond- 

All four experiments demonstrated striking re- ing reductions in arterial pressure of 23, 20, 33, 

f tESPlRATlONS-a - 

Li iz~T$~-> 5 
- 

PLETl iYSMQWAM FINGER- 

ARTERIAL PRESSU 

BASELINE ARTERIAL “3 w r 
SECONDS- 

CONTROL 

REspowSE TO ICE 

AFTER DHO 
CONTROL 0.4 mq. I.V. 

RESPIRATIONS- 

BASELINE ARTERIAL c 
TOE- 

SECONOS,  SIGNAL-. - ..-- -- - 

? t 
ICE ICE 

RESPONSE TO MEP BREATH 

CONTROL AFTER WIG 

- ^7- 

- .__ ..--- -- 
t t 

DEEP DEEP 
BREATH BREATH 

FIG. 2 

Optical records, above,  of the changes in the antecubital venous pressure, brachial 
arterial pressure and  finger and  toe plethysmograms following the intravenous admin- 
istration of 0.4 mg of d ihydroergocornine in patient A. A. Following the drug a  
marked increase in the pulse volume of both f inger and  toe occurred which was still 
evident after seven hours. The antecubital venous pressure rose and  exhibited an  
increase in arterial pulsations. 

The lower tracing also illustrates the increase in pulse volume of the finger and  toe 
plethysmograms and,  in addit ion, shows the inhibition of the reflex responses to a  deep  
breath and  the application of ice to the forehead after 0.4 mg. of d ihydroergocornine in 
patient E. K. 
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and 29 per cent, respectively. Vascular resistance 
appeared to be unchanged or increased in the 
presence of a reduced levef of arterial pressure in 
I6 of 19 observations on the effects of this drug, 
suggesting that “splanchttic” arteriolar dilatation 
was not an important factor in the hypotensive 
response, 

Of the five hypertensive patients examined two 
exhibited marked reductions in arterial pressure 
following DHO (F. A. and K. M., Table VII: 
Figure 4) and three had moderate, reductions. In 
patient F. A. the arterial pressure fell suddenly 
from 300/150 to 167/90 over a period of three and 
one-ha% minutes after the drug. This sudden hy- 
potensive. response was accompanied by a marked 

fall in renal plasma flow from 300 to 90 cc. per 
minute. However, the renal plasma flow returned 
to control values during the next ten minutes de- 
5pite only partial return of the arterial pressure. 
The changes in renat plasma ffow followed a sim- 
ilar. pattern in patient K. M., while in the re- 
maining three patients, in -whom arterial pressure 
changes were not marked, the renal plasma flow 
decreased slightly, remaining somewhat depressed 
in two and increasing in the other after 25 minutes 
to approximately control levels. Thus, in all five 
cases remI plasma Bow decreased initially; it re- 
mained slightly depressed in two and returned to 
approximately control values in three. 

It is of interest that in subject F. A. both renal 
and hepatic-portal blood flow rates rvere estimated 

ARTERIAL 
PRESWRe 
MY XG 

MWTES OF CONSTANT BSF‘M?DOt4 

FIG. 3. CHAXT OF THE CEXANGES IN ESTIMATEC~ HEPATXC-PORTAL B~ooo 
FLOW, ARTERIAL PRESSURE AND HEART RATE (HAWLTQXJS BEFORE 

AND AWTER THE INTRAVWOUS ADNBWXUTZ~ZI OE 0.35 MG. 
OF DHU IN PATIENT J. 6. 

Five minutes after DHO during a sudden reduction in arterial. pressure 
the hepatic-portal flow was maintained indicating a decrease in peripheral 
resistance. Folfowing this initial period, however, the hepatic &ad flow fell, 
gradually returning toward control values 85 minutes after the drug was 
administered. Calculated “crude peripheral resistance” remained increased 
foilowing the initial period. 



TABLE V 

Swnnrury of effeck of d ihydroergocornine on  fke arterial 
pressure and  the blood fEow in forearm and  leg 

Case 
no. 

1  

2  

3  

- 
4  

-5 

-7 

-7 

--ii 

/ - 
9  

-. 
10  

- 
11  

- 
12  

-. 
13  

- 
14  

Patient and diagnosis 

-. 

L. K. 
Essential 

hypertension 

A. D’I. 
Essential 

hypertension 
malignant phase 

- 
C. M. 

Essential 
hypertension 

---. 
L. LeL.  

Essential 
hypertension 

L. LeC. 
Essential 

hypertension 
malignant phase 

-. 
R. I. 

Essential 
hypertension 

~. 
N. McK. 
Essential 

hypertension 

W. F. 
Essential 

hypertension 

I. 
E. S. 

7  Chronic 
pyelonephrit is -. 

E. S. 
Essential 

hypertension 

E. S. 
3  Chronic 

pyelonephrit is 
I-- 

N J. D. 
ormotension 

early syphilis 
- 

M. M. 
Normotension 

lumbar cord 
transection 

Nokroksive 

-- 

F 3  

--- 
F  5  

-- 
M4  

-- 
F  3  

-- 
M4  

-- 
F  3  

.I- 
M  4  

\ 
-- .- 
M  2  

-- 
M3  

-- 
F  2  

-- 
F  2  

-__ -- 

Dose 

07 

0.4 

_I. 
0.25 
3.25 at 
34  min. 

utes 

0.3 

0.3 
3.15 at 
32  min. 

utes 

0.3 

0.3 

0.375 
3.25 at 
29  min. 

utes 

0.35 

0.4 

0.25 

0.3 

-- 
0.3 

0.3 

= 
I Control 

ZZ 
I 

Blood Bow* 
cc./100 cc. 

Arteria’ l imb volume 
blood* 

pressure 

Arm Leg 
--- 
mm. Hg 

187/154 3.31 - 

--- 
2391129  4.78 4.61 

--- 
170/109 1.68 2.46 

--~- 
147/96 2.24 2.28 

-_I-- 
252/135 2.11 2.41 

I_--~ 
169/101 2.21 1.94 

~-- 
199/129 4.45 4.77 

__.---__ 
192/ i16 3.85 3.46 

__--- 
L93/124 3.57 2.96 

----- 
106/135 6.51 5.61 

I__~- 
151/88 3.21 2.56 

--__ 
117/71 1.94 2.18 

--- 
93174  1.63 1.54 

--.- 
106/68 2.87 - 

_-  

I 

-- 

-- 

_ -  

_ -  

-- 

-- 

-- 

_ -  

-- 

-- 

-- 

-- 

^- 

- 

- -. 
After UHO-180 

-- 

Maximnrr 
per cent 

change in 
nezln artr 
rid pres- 

sure 

-19.4 

- 10.9 

- 10.4 
-11.1 

- 8.6 

- 8.3 
- 7.5 

--- 
- 7.4 
- 7.4 

- 5.8 

- 5.5 
- 2.3 

- 4.4 

- 2.9 

- 1.3 

- 5.3 

+12.0 

- 3.4 

Per cent change in 
correqx3nding 

blood flow 

--- 
Arm Leg 

-- 

- 7.0 - 

-- 
+  14.4 +10.5 

-- ~ 
- 9.5 -11.4 
+, 17.3 +19.: 

-l -----I- 
- 5.4 -25.4 - 5.4 -27.: 

-- -.- 
+  35.6 -i-39.( +  83.0 -j-64.. 
+107.7 -i-81.( +  138.0 +94.: 

-~ 
- 0.9 - 2.1 
+  15.4 j-11.: 

--- 

+-i9.8 +1?.. 
-- 
- 11.2 + 3.: 

-L----- 

- 5.2 - 2.! 

-- 

- 6.7 - 2.: 

AL_ --- 
- 6.2 +  1.: - 11.0 - 9. 

~__I -- 
+  6.3 - +  6.3 - 

-- 
Maximum per 
rent change in 
blood fkw cc./ 

100 cc. l imb 
volume 

Arm Leg 
-- 

+ 10.9 - 

~__- 
-j- 14.4 +lo.! 

--- 
- 14.9 -11.‘ 
+ 20.3 +19.: 

-- 
- 25.6 -22.: 
- 17.3 -11.1 

-- 
- 25.2 +12.: 

-- 
+  21.3 +lO.! 

-- 
f 4.1 - 3.! 

---. 
- 6.7 - 2.: 

- 

1  

-- 

-- 

-- 

?  

-- 

: 

-- 

2  

-- 

a  

-_ 

5  

-- 
2  

-- 

: 

-- 
2  

I- 
s 

-- 
) 

-_ 
3  

-- 
1  

-- 

- 

Per cent change 
in corresponding 

mean arterial 
pressure 

Arm Leg 
-- 

-16.4 - 

-..-....- 
- 10.9 - 10.9 

-- 
- 7.5-10.4’ 
- 9.3 -11.1 

-- 
- 8.6 - 6.6 

x_- 
- 8.0 - 4.1 
- 4.4 - 4.4 

-- 

--6.7 --6.7 

--_I_ 
- 3.3 - 3.3 

e_- 
- 5.5 - 2.3 
- 5.5 - 2.3 

-- 
- 4.4 - 4.1 

-- 
- 2.9 +  1.5 

-- 
- 1.3 - 1.3 

-- 
- 5.3 - 5.3 

-- 
+  8.4 + 7.8 

-- 
- 3.4 - 

- -- 
* Last control determinations. 

culatedfrom thelie data. 
All post-drug per cent changes in mean  arterial pressure and  blood flow are cal- 

In cases 3, 5  and  8, the second line of post-drug values corresponds to the second dose of DI-IO- 
180.  

1393 
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TABLE VI 

Patient 

F. A. 

J. C. 

c. B. 

c. R. 

sex 

-- 

M 

M 

-- 
F 

M 

ZZZX 

-- 

-- 

-- 

-- 

- 

Age 

59 

58 

_I- 
53 

50 

-- 

\rteriJ blood 
pressure E. H. B. F. 

7%;. fipn min. per 
mm. Rg 1.73 sp.m. 

307/157 1457 
305/154 1601 

-- 

:2g 2240 1765 
168183 1445 

260/l% 1162 
267/162 953 

:;g:i: 1163 

170/101 28 

- 

- 

c 

-- 

-- 

-- 

-- 

- 

After intravenous dihydroergwornine 

Time after 
Irug adminis- 

tration 

5 
Ei 
60 

: 

.rterial blood 
pres*re 

I 
IL N. M. F. 

2771140 I 1319 
E/,::z 1202 965 

2261116 1501 
I- 

132/79 
132/92 ::;i 

:~~;~‘: 
808 
483 

142/85 1247 
154/89 844 

-- 
203/124 806 
172/111 418 
164/108 594 
160/100 471 

135/81 
I 

726 
lS2/88 1070 

+ 
$ 
$ 
0 
$ + 
0 

-f 

-i 

.-i 

--, 
* Change is recorded as positive or negative values above or below the range of resistance values observed during 

control period. Variation within control range = 0 change. Crude resistance = average arterial pressure + E.H.B.F. 
t Ephedrine sulfate (33 mg.) was injected intramuscularly at 65) minutes after the injection of dihydroergocornine. 

during a single experiment (Tables VI and VII, 
Figure 4). The marked fall in average renal 
blood flow for the first ten minute period of urine 
collection after injection of DHO, which included 
the time of sudden fall in arterial pressure* has been 
noted above. Hepatic-portal blood flow apparently 
fell similarly, but it was not measured at the time 
of greatest hypotensive response. However, in 
the second period, when renal blood flow was com- 
pletely restored, hepatic-portal blood flow was 
greatly reduced ; though it subseq~lently increased 
gradually, to regain the control level 32 minutes 
after administration of the drug. 

III. Renat Fztncfkn 

Glomerular filtration rate usually paralleled the 
changes in renal plasma flow (Table VII, Figure 
4). As a consequence there was little change in 
the filtration fraction. The most consistent change 
was in the urine flotv which uniformIy decreased 
and remained well below control values, even when 

the glomerufar filtration rate and renal plasma flow 
had returned to pre-drug levels. 

IV. Curd& Otttpztt, Mean Arted Pressrtre and 

Changes in the cardiac output (catheterization 
method) in systemic arterial pressure (Hamilton 
method) and pulmonary arterial pressure were 
determined in two hypertensive and two normo- 
tensive subjects before and after the adnlinist~tio~ 
of DHO (Table VIII}. In,the two hypertensive 
subjects following the injection of 0.30 and 0.40 
mg. of DHO intravenously the mean arterial pres- 
sure fell 21 and 10 per cent, while the cardiac 
output increased 6 and 14 per cent, respectively. 
As a result the total peripheral resistance fell 25 
and 20 per cent, respectively. 

Whereas the hypertensive patients were stud- 
ied only in the supine position, the two normoten- 
sive subjects were tested in both the supine and 
semi-erect positions (tilted upright to an angle of 
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DHD 0.4MG 1.9, PATIENT F.k 

#AWiT 
0.24 
020 -L 

GLOMERULAR 

EmcnM 
RENAL 
BLOOD FLOW 
M/Wl.73HZ 

t 1 ~Izisi 

URINE FLOW 
M U M W  

ARTERIAL 
PRESSURE 
MH Hb 

PUSE RATE 
BEATSIMIN 

--- 

40 
I I I I I I I I I 1 I J 

IO 15 20 25 30 35 40 45 50 55 60 65 70 75 

MlNUlES OF CONSTANT INFUSION bNlJLlN. PAH B BSP) 
DE,JVUED LV. AT 4 ML PER MINUTE 

FIG. I. CHART OF EFFECTIVE RENAL BLOOD FLOW, GLOMERULAR FILTRA- 
TION RATE, FILTRATION FRACTION, URINE FLOW, ARTWAL PRES- 

SURE AND PULSE ROTE BEFORE AND AFTER THE INTQAVENOUS 
INJECTION OF 0.4 MC. OF  DHO IN PATIENT F. A. 

In the initial period there was a decrease in renal blood flow, glomerular 
filtration rate and urine flow associated with a reduction in arterial pres- 
sure and pulse rate. However, ten minutes after DHO, renal blood flow 
and glomerular filtration rate returned to control values despite continued 
significant reduct ion in urine flow, arterial pressure and  pulse rate. 

20 to 30”). In the two normotensive subjects, in 
the supine position, the changes’following the drug 
were qualitatively similar to those observed in the 
hypertensive subjects. After DHO, the mean 
arterial pressure decreased 12 and 7 per cent, re- 
spectively, the cardiac output increased 11 and 3 
per cent, while the total peripheral resistance fell 
21 and 10 per cent. 

Pulmonary arterial pressure was not signifi- 
cantly changed after DHO in any of the subjects. 
In the semi-erect position one of the normotensive 
subjects tolerated the 30” tilt for the five minute 

test period without discbmfort. Whereas before 
the drug the mean arterial pressure rose during 
the tilt, a.fter the drug it fell (postural hypoten- 
sion). When the table was tilted to 30” the car- 
diac output fell both before and after the drug, 
but more so after, and in both instances the total 
peripheral resistance rose. Thus, in this subject 
the postural hypotension appeared to be associ- 
ated with a diminished cardiac output. The sec- 
ond normotensive subject (E. K., Table VIII) 
was not able to tolerate the 30” tilted position after 
the drug and developed early signs of collapse in- 
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=r: 

I 
After dihydroergocornine 

Dose 

0.37 

__- 
0.25 
0.25 

at six 
-Gnute! 

0.25 
0.25 

.t eigh 
ninute: 
-. 

0.30 

- 
I 

-- 
Filtra- 

tion Urine 
frac- volume 
tion 

- I---_ 

cc. per 
wccni min. 

24.3 2.0 
20.1 2.0 
X9.9 2.3 
19.7 2.0 

--- 
22.2 3.8t 

3.335 
23.6 1.04 
24.8 2.1Y 
24.4 2.645 
-.- 
18.8 7.8 
20.5 9.38 
;z.‘: y; 

. . 
-- 
20.3 0.69 

ii.: 8*‘: 
19:7 0:67 

-I__ 
24.4 2.2 
25.4 0.625 
19.8 0.42 
25.6 1.25 

_- 
1 
< 
I 

..- 

_- 

-- 

9 
-I 

t 
s 
_- 

- 

_- 
I 

_- 
I 1 

Patient and 
diagnosis 

I 

‘ime after 
Irug ad- Arterial 
ninistra- pressure 

tion 
-- 

minares mm. ffg 

3.5 167/90 

Filtra* 
tion Urine 
frac- VOhlrn~ 
tion 

-- 

cc. pn 
,n Cenl min. 

22.7 8.55 
20.2 9.15 

-- 

25.5 9.9 
21.0 9.43 

-- 

16.2 1.045 
17.4 0.875 

II_~ 
20.0 1.76 

-369 
344 

510 
680 

605 
540 

383 

-- 

lnulin 

Arterial 
pressure 

1-1 

mm. Rg 

308/E% 
302/1.5: 

192,'iOf 76.4 
194/1ot 86.1 

130 
143 

;::3 

-1_“- 

76.5 

1 

-- 

7  

-- 

-~ 

-_ 

-_ 

- 

-- 

I 
I 

-- 

-- 

-- 

-- 

- 

-- 

I 
1 

-- 

-- 

-- 

-- 

- 

"-iG 

54.2 
86.0 
76.2 

97.5 
115.5 
108 
lf2.8 

102.5 
65.0 
86.1 
97.2 

103.5 
68.5 
42.0 
94.0 

I_- 
265 
296 
230 
347 
312 

k. A 
Esse&at 

hypertensior! 
:;.s s;?:i::s 
32.5 235,01; 

..-k- 

R. D. 
Essential 

hypertensior 

-------l- 
M. G. - 

Essential 
hypertensior 

518 
569 
418 
488 

492 
300 
453 
482 

392 
270 
212 
367 

4 22O/llZ 

:; 
212/11t 
200/l 1t 

42 196/12( 
.-----I- 

w. iv. 
Essential 

hypertensior 

K. M. 
Essetitiai 

hypertensior 

%ABLE VIII 

-- 
I Pulmon- 

Jardiac kwy ar- Cardiac 
rate 

I 
terial output 

grevYure 

- 

( 

._ 

.- 

.- 

._ 

- 

Patient and 
diagnosis sex 

- 

mm. EQ 

I32 
132 

-- 

330 
133 

-- 

104.8 
108.6 

ELZktl ‘* 
hypertension 

F: S 
Esserkal 

M 

hypertension 

F. M. nil 
Normotensive 
primary syph- 

ilis treated 

E. ft. %-i 
NormotenGve 
primary syph- 

ilis treated 

--- 
71 30/1t 5.90 
95 38/21 6.13* 

! ! 

IO4.3 
100.2 

* Patient tilted up+ 
f Patient tilted uprig 

it 30”. 
it 20’ (Recovering from collapse which had occurred at 30” upright). 
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&ding weakness and sweahg. He was tilted 
back to an angle of 20”, a position he could tolerate, 
and the determir~ations were then carried out. 
The mean arterial pressure fell slightly from 91 
mm. supine to 8s mm. Hg during the 20” tilt, but 
the cardiac output increased markedly from 6.55 
Iiters at 0: to 9.2 liters per minute at 20”. Since 
the patient was recovering from incipient collapse 
during this period the increase in cardiac output 
may have been associated with compensatory re- 
a&ions occurring with the recovery. 

V. Other Eflects 

Heart Rate 

A decrease in heart rate following DHO was 
noted in the present cases as well as in subjects 
studied previously (10, 11, 19) (Table VIII, Fig- 
ure 4). In addition, the reduction of arterial pres- 
sure in the erect position after DHO, unlike that 
after lumbodorsal splanchnicectomy or the ad- 
ministration of tetraethylammonium, was not ac- 
companied by tachycardia (Table II). 

The bradycardia was only partially abolished 
by the administration of doses of atropine sulfate 
which ordinarily produce significant tachycardia in 
man (0.75 to 1 .O mg. intravenously). In four pa- 
tients in whom atropine was injected following 
DHO the acceIeration of heart rate varied from 6 
to 19 beats per minute. In no instance was the 
administration of atropine followed by definite 
tachycardia. 

The Response to Venous Congestbrr  of the 
Extremities 

Investigations in this laboratory (20) have dis- 
closed that drugs which cause postural hypotension 
may cause similar hypotension and collapse in pa- 
tients who are supine when the venous return from 
the extremities is compromised by inflating at 
slightly below diastolic pressure pneumatic cuffs 
placed proximally about the thighs and one upper 
arm. 

Prior to the drug three hypertensive subjects 
tolerated such congestion of the extremities for 
five minutes with no significant alterations in ar- 
terial pressure. However, after 0.5 mg. of DHO 
intravenously two of the three subjects developed 
hypotension, bradycardia and collapse between 
four and five minutes after the application of sim- 

ilar congesting pressures to the same regions. The 
significance of these results with respect to the 
mechanism of the collapse and the effects of other 
drugs will be reported in another coi~ltliuni~ation 
(20). 

Effect of DHO and  DHK on  the Response to the 
Intravenozcs Administrafion of Epinephrine 

The dihydrogenated alkaloids of ergot are re- 
ported to inhibit the pressor response to epineph- 
rine in the anaesthetized experimental a&ma1 (8). 
Similarly in unanaesthetized animals (8) and 
man (ll), DHK may block the hyperglycemic 
response to epinephrine. 

The adrenolytic properties of DHO and DWK 
on cardiovascular iunctions were investigated by 
the use of gradually increasing intravenous doses 
of epinephrine instantaneously injected. As noted 
previously in this laboratory (Zl), the character- 
istic response to minimal (0.5 to 1 pg.) doses of 
epinephrine thus administered is mainly depressor 
and is accompanied by cardiac acceleration and 
a slight increase in the antecubital venous pres- 
sure. After slightly larger doses of epinephrine the 
depressor response, while still present, is fol- 
lowed by a later pressor phase which increases in 
magnitude and duration with the dose of epineph- 
rine. 

Both DHO and DHK inhibited the depressor 
phase when singIe doses of 0.5 to 1.0 pg. of 
epinephrine were administered iiltravenously 
(Table IX). The inhibition was least evident in 
the response of the arterial pressure, more ap- 
parent in the heart rate, and most evident in the 
response of the venous pressure. However, with 
increasing doses of epinephrine (2 ,.lg.) inhibition 
of the depressor phase was not consistent. Fur- 
ther, in the pressor phase of the epinephrine re- 
sponse the rise in arterial pressure was not signifi- 
cantly altered by either DHO or DHK, although 
the tachycardia and rise in venous pressure were 
slightly inhibited. Thus, in contrast with the re- 
sults obtained in experimental animals (S), the 
dihydrogenated alkaloids of ergot in the doses 
used appeared to have only sIight adrenolytic ac- 
tivity with respect to these cardiovascular functions 
in man. It is of interest, however, that in a pa- 
tient with pheochromocytoma both a continued 
hypertension as well as a marked pressor reaction 
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TABLE IX 

E_ffect of DHK or DBO on depressor and pressor ;bhases following 
intruoenow ud~~n~s~ru~~on of smaR doses of epinephrine 

Patient and dose 
of epinepiuine 

Defmssor @base 

(1.5 mg%$gK T.V.) 

1 2:o;g: 
4.0 pg. 

F. ti. 
(1.5 rngbFsK I.V.) 

l:o pg: 
2.0 pg. 
5.0 j&g. 
8.0 pg. 

111. H. 
(0.3 mgir Fz0 1-V.) 

l:o ctg: 
2.0 Itg. 
4.0 pg. 

12 g: 

Pressor fihase 

(1.5 *g;gK I.V.) 
2:o pg: 
4.0 pg. 

-22 
-12 z2i 
-10 +29 -I_- 

I 
-11 4-16 
-16 +22 
-23 t-30 

-16 f41 -l-29 ::: 

-l-33 
4-29 
$40, 

-- - 

-___I 

After DHK or DHO 

-18 
-22 
-11 

-PI 

z;; 
-18 
-17 

+: 
fl3 

$3206 
q-40 

* One-half the sum of the systolic plus the diastolic pressure 
brachial actery. 

t Hamilton manometer recordings from the antecubital veins. 

. Hamilton manometer recordings from the 

to the histamine test were promptly reheved by in- termine the effect of the emotional stimulus of a 
travenously injected DHK (22). problem in mental arithmetic on the arterial pres- 

Since it has been suggested that the pressor and sure before and after DHO. Of three patients 
cardio-accelerator responses to emotional stimuli tested the pressor response was reduced in two 
may be due at least in part to epinephrine dis- after as compared with before DHO, white the ac- 
charge (23) it was considered of interest to de- celerator reaction was reduced in all. These re- 
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suits must be interpreted with caution, however, 
since such stimufi tend to lose emotional impact on 
repetition. 

“Vascular Distmsibility” in the Extrounities 

At intervals during the studies of limb blood 
flow the “vascular distensibility” (increase in vol- 
ume during graded venous congestion) in the 
forearm ancl leg was determined in I4 subjects 
according to the method of Litter and Wilkins 
(24). In almost all cases there was a significant 
decrease in the vascular distensibili~, which oc- 
curred more consistently than any of the changes 
in limb blood flow, but did not correlate with either 
the fluctuations in arterial pressure or the bIood 
flow. The significance of these findings will be 
discussed elsewhere (‘24). 

Venous pressure in the antecubital vein, re- 
corded in four subjects with a Hamilton manom- 
eter, rose 1 to 4 mm. of mercury, after DHO. 
The marked increase in peripheral venous pres- 
sure during the Valsalva maneuver was also con- 
siderably greater after as compared with before 
DHO. In addition, arterial pulsations became 
more prominent in the antecubital venous record- 
ings after the drug (Figure 2). 

DISCUSSION 

This investigation supplied additional evidence 
confirming the conclusions of Bhmtschli and Gaetz 
(10) that DHO has sympatholytic effects in man, 
It disclosed that DHO not only inhibits vaso- 
constriction in the extremities, but also depresses 
vasopressor responses mediated over sympathetic 
pathways. 

The bradycardia which frequently follows the in- 
jection of the dihydrogenated ergot alkaloids also 
appeared to be due in part to inhibition of the sym- 
pathetic cardio-accelerator mechanism, since after 
DHO doses of atropine sufficient to inhibit vagal 
influence on cardiac rate failed to produce signifi- 
cant tachycardia. In contrast to their apparent 
sympathalytic effects, the dihydrogenated alkaloids 
in the doses used had only slight adrenolytic prop- 
erties so far as the immediate cardiovascular re- 
actions to injected epinephrine were concerned. 
Such evidence suggests that the circulatory 
changes observed in the present studies in man 
may have been due to the central action rather 

than the peripheral sympathetic-blocking effects 
of these drugs (S, 9). 

The fall in arterial pressure following DHO, ex- 
cept in the semi-erect position, was associated with 
maintenance of cardiac output, and, hence, with a 
decrease in total peripheral resistance. The main- 
tenance or slight increase in cardiac autput may 
have been influenced by any one or a combination 
of the following factors : 2) the maintenance of 
right cardiac filling pressure as evidenced by the 
rise in peripheral venous pressure and unchanged 
pulmonary arterial pressure, 2) the cardiac slow- 
ing which permitted more effective diastolic filling, 
and 3) the diminished peripheral resistance. A 
similar hemodynamic response was observed after 
veratrum viride (131, the action of which also in- 
volves’the vascular centers in the nervous system. 
Such a response is in marked contrast to that 
caused by certain peripherally acting vasodilators 
such as sodium nitrite after which cardiac output 
falls in association with compensatory tachycardia 
and a decrease in venous and pulmonary arterial 
pressure (25 ) . 

Although total peripheral resistance decreased 
uniformly after DHO the pattern of blood flow in 
discrete peripheral areas exhibited marked fluctu- 
ations. In the renal area the blood flow decreased 
early, but later increased to or toward control vai- 
ues. Blood Aow in the muscles usually increased 
and in the splanchnic area usually decreased, but 
these changes were.inconstant. Thus, peripheral 
resistance in di@erent regions might increase, de- 
crease, or vary from one direction to the other 
during a reduction in blood pressure. In this re- 
gard it is of interest that Hafkenschiel and his co- 
workers (26) found that cerebral vascular resist- 
ance was reduced after DHO in. hypertensive, but 
not in normotensive subjects. 

This lack of uniform response may indicate 
that the hypotensive effects of the drug had called 
forth counteracting mechanistns; or that the drug 
itself had multiple effects, including opposing ac- 
tions on the blood vessels. The constrictor action 
on arteriolar muscle that is exhibited by the na- 
turally occurring ergot alkaloids is said to he mini- 
mal with the dihydrogen~ted derivatives In animats 
(8), and in the digits of man (1.0’~. How- 
ever, it is possible that in the muscular and hepatic- 
portal areas of man the direct vasoconstrictor 
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effect may become active and at times may be oc- 
casionally dominant. 

Either hypothesis, 1) activation of compensa- 
tory vasoconstrictor mechanisms, or 2) multiple 
opposing actions of the drug, could explain not 
onfy the variable changes in blood flow in the 
splanchnic bed and musc’fes, but also the apparent 
failure of.DIIO to bring about a, hypotensive re- 
sponse in certain patients despite evidence of in- 
hibition of sympathetic refiex vasoconstriction 
(1 I). The possibility that the hypotensive effect 
of the drug may be due to some property other 
than a sympatholytic action also cannot be ex- 
cluded. 

The only peripheral areas studied which mani- 
fested a consistent pattern of vasodifatation were 
the hands and feet when the subjects were ex- 
amined in a warm room. A decrease in peripheral 
resistance was maniFested by a rise in skin tem- 
perature, an increase in pulse volume, and by the 
presence of arterial pulsations in the venous pres- 
sure recordings taken from the antecubital vein. 
The rise in antecubital venous pressure after DHO 
in all probability was secondary to the increased 
arterial inflow, resulting from the local arteriolar 
vasodilatation without a correspondingly increased 
venous outflow. The increased pulsation in the 
veins could have been due partly to transmission 
from neighboring arteries across intervening tis- 
sues. However, this seems unlikely since 1) the 
pulse in the larger arteries, such as the brachial 
and radial, became fess, rather than more bounding 
after the drug, 2) the increased pulsation also was 
observed in superficial veins remote from larger 
arteries, and 3) since there was obvious evidence 
of peripheral arteriolar vasodilatation, particularly 
in the digits, transmission of the pulse waves 
through the dilated vascular beds to the veins 
seems a more likely explanation for their presence 
in the venous tracings. 

There were many points of similarity between 
DR.0 ,and tetraethyfammonium. Both drugs in- 
hibited sympathetic vasoconstrictor reff exes (27)) 
raised skin temperature in the digits (28?, pro- 
duced an initial decrease in renal clearances fol- 
lowed by a return to control values (29), and as 
a rule increased limb blood flows (28, 30). The 
chief points of difference were that after tetra- 
ethylammonium the cardiac output either de- 
creased (31) or remained unchanged (28), the 

heart rate increased (32) and the pulmonary ar- 
terial pressure decreased (31). The reason for 
these differences is not clear unless they were re- 
lated to the different sites of action of the two 
drugs (8,33). 

It was of interest also to compare the effects of 
DHO with those of veratrum viride, since the hy- 
potensive action of both drugs is believed to be 
mediated through the central nervous system 
(9, 34). The two drugs were similar, in that 
both couid decrease arterial pressure and heart 
rate without depressing cardiac otrtput, they both 
produced oiiguria, and brought about a decrease 
in renal blood flow during the early, falling phase 
of the hypotensive response. They were dis- 
similar in that following suitable doses of vera- 
trum viride significant hypotension occurred al- 
most Without exception, the changes in peripheral 
resistance were uniform in all the vascular areas 
studied, and the homeostatic vasoconstrictor re- 
Aexes remained intact. Atropine abolished the 
bradycardia induced by veratrum, but not that 
which followed DHO, while “vascular distensi- 
bility,” in the extremities, which increased follow- 
ing veratrum, usually decreased after DHO. 

Clinically these studies suggest that sympatho- 
Jytic agents have certain fundamental limitations 
in the treatment of essential hypertension. First, 
as has been observed with other agents that inhibit 
sympathetic vasoconstrictor reflexes (32, 35, 36) I 
not at1 patients had a significant reduction in ar- 
terial pressure following the administration of 
DHO. Thus, the therapeutic use of this agent, 
as of other sympatholytic drugs, would seem to be 
limited to selected patients. Second, its apparent 
blockade or inhibition of reflex vasoconstrictor 
mechanism so interfered with homeostasis that at 
times vascular collapse seemed imminent or a~- 

tually occurred. Finally, after it had been given, 
the changes in peripheral resistance in diflerent 
vascular beds were so varied and unpredictable as 
to suggest that certain factors opposing a uniform 
vasodiiatation were active. 

SUMMARY AP;D CONCLWSTONS 

Dihydroergocomine (DHO) administered in- 
travenously in man produced the following hemo- 
dynamic effects : 
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1. Vasopressor responses to blood-pressure-low- 
ering procedures (Valsalva maneuver, upright 
tilting), and to the immersion of a hand in iced 
water (cold test) were inhibited or abolished. 
Skin temperature in the digits exhibited significant 
increases in a warm, hut not in a cool environment. 
Digital pulse volumes increased, and reflex vaso- 
constrictor responses to “noxius” stimuli usually 
decreased. 

2. Blood flow through the forearm and leg 
frequently increased as the arterial pressure fell, 
but it sometimes decreased or remained unchanged. 

3. Blood flow through the hepatic-portal cir- 
cuit also varied in different patients, occasionally 
remaining at control levels early in the hypotensive 
response, but usually hecoming reduced propor- 
tionately more than the arterial pressure. The 
variability of the responses in blood flow in the 
limbs and in the hepatic-portal region suggests 
that the drug may have multiple and opposing ef- 
fects, or that after it has been given, certain 
counteracting vasoconstrictor mechanisms may 
become activated. 

4. Renal blood flow decreased initially, but in 
three of five patients it later returned to control 
levels. Glomerular filtration rate paralleled renal 
blood flow. Hence, there was little change in the 
filtration fraction. Oliguria occurred and per- 
sisted even when renal plasma flow and glomerular 
filtration rate returned to control values. There- 
fore, the oliguria appeared to be secondary to 
increased tubular reabsorption of water. 

5. The fall in arterial pressure in the supine 
position was accompanied by no change or a slight 
increase in cardiac output. Total peripheral re- 
sistance, therefore, was reduced. The bradycardia 
accompanying the hypotensive response was not 
abolished by atropine. 

6. Venous congestion by cuffs high on the 
extremities could precipitate collapse in supine 
patients who had received DHO. 

7. ‘iVascular distensibility” in the limbs usually 
decreased, while venous pressure in the arm rose. 
Arterial pulsations became more prominent in the 
venous pressure recordings taken from the ante- 
cubital vein. 

8. The alkaloids, dihydroergocornine and di- 
hydroergokryptine, opposed only slightly the ef- 
fects of epinephrine on the atteria1 pressure and 
heart rate of man. 
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